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(57) ABSTRACT

A passenger seat arrangement for installation 1n an aircraft
comprises a seat umt with a backrest element and a seat
clement. The seat arrangement also comprises a supporting
frame carrying the seat unit and comprising at least one seat
mounting, which has a first backrest holder, to which the
backrest element can be releasably fixed in a load-transier-
ring manner in a first position on the seat mounting, and a
second backrest holder, to which the backrest element can be
releasably fixed in a load-transferring manner in a second
position on the seat mounting. When the passenger seat
arrangement 1s installed 1n the aircrait, the backrest element
1s pivoted 1n relation to a longitudinal axis of the aircrait n
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a state 1n which 1t 1s fixed to the first backrest holder relative
to a state 1n which 1t 1s fixed to the second backrest holder.
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1

PASSENGER SEAT ARRANGEMENT,
PASSENGER SEAT SYSTEM AND METHOD

FOR INSTALLING A PASSENGER SEAT
SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of the German patent
application No. 10 2017 122 252.9 filed on Sep. 26, 2017,

the entire disclosures of which are incorporated herein by
way ol reference.

BACKGROUND OF THE INVENTION

The present invention relates to a passenger seat arrange-
ment for installation 1n an aircraft, to a passenger seat system
comprising the passenger seat arrangement and to a method
for 1nstalling such a passenger seat system.

The configurability of passenger cabins 1s a requirement
for passenger aircraft that 1s becoming increasingly 1mpor-
tant. Its purpose 1s to allow passenger cabins to be custom-
1zed and adapted to the respective type of use of the aircraft,
for example as a short-haul, medium-haul or long-haul
aircrait, and to the passengers to be transported. Depending
on the type of use of the passenger aircraft and the persons
to be transported, an arrangement of passenger seats within
the passenger cabin intended for the respective uses can
vary.

Passenger aircraft in use at present comprise multiple
rows ol seats, which are formed by banks of seats compris-
ing one to three seats. Such banks of seats are connected 1n
a load-transferring manner to a floor of the passenger cabin
by way of a supporting frame carrying the seats. The seats
usually have a seat area and a backrest that 1s pivotable in
relation to the latter, which are firmly connected to the
supporting iframe. Furthermore, the seats are usually ori-
ented 1n the longitudinal direction of the aircrait and com-
prise a folding table, which 1s arranged either on a backrest
ol a neighboring bank of seats or 1n an armrest.

In order to change or adapt the arrangement and orienta-
tion of seats provided 1n thuis way within the aircraft cabin,
it 1s usually necessary to detach and re-1ix the complete bank
of seats carrying the seats.

SUMMARY OF THE INVENTION

The mnvention 1s based on an object of providing a flexible
passenger seat arrangement for installation n an aircraft
with which an arrangement of seats within the aircraft can be
configured easily and with reduced etlort, even while the
atrcraft 1s 1n tlight operation. Furthermore, a passenger seat
system comprising the passenger seat arrangement and a
method for installing such a passenger seat system are to be
provided.

A passenger seat arrangement according to the invention
1s intended for installation in an aircraft, in particular 1n a
passenger cabin of the aircraft. Passenger cabins are usually
fitted out with multiple rows of seats arranged one behind
the other and alongside one another 1n a longitudinal direc-
tion of the aircraft and respectively provide multiple seats,
for example one to four seats, for passengers on the aircrait.
The passenger seat arrangement proposed here comprises at
least one seat unit, on which a passenger can sit down during
the operation of the aircrait. Preferably, the passenger seat
arrangement comprises multiple seat units, for example
three seat units, and forms a row of seats of the passenger
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2

cabin. In a state 1n which 1t 1s installed in the aircraft, the
passenger seat arrangement 1s preferably installed behind or
between rows of seats 1n a passenger cabin 1n a longitudinal
direction of the aircraft.

The at least one seat unit comprises a backrest element
and a seat element. To be more precise, the backrest element
preferably comprises a headrest and a backrest area and 1s
pivotable 1n relation to the seat element between an upright
position and a reclined position. The seat element preferably
comprises a seat area for recerving a passenger. Further-
more, the passenger seat arrangement may have armrest
clements, each seat unit preferably being assigned two
armrest elements.

The passenger seat arrangement also comprises a sup-
porting frame, which carries the at least one seat unit and 1s
preferably connectable by way of multiple supporting feet in
a load-transferring manner to an aircraft cabin floor, 1n
particular, a seat rail of the aircrait for anchoring passenger
seats 1n the passenger cabin. The supporting frame com-
prises at least one seat mounting, which 1s preferably respec-
tively assigned to a seat unit and fixes the latter to the
supporting frame. In other words, each of the at least one
seat units 1s preferably fixed, in each case, to one of the at
least one seat mountings.

The at least one seat mounting comprises a first backrest
holder, to which the backrest element of the seat unit can be
fixed 1n a releasable and load-transierring manner 1n a first

position on the seat mounting, and a second backrest holder,
to which the backrest element can be fixed in a releasable
and load-transferring manner in a second position on the seat
mounting. In a state of the passenger seat arrangement in
which it 1s installed 1n the aircraft, the backrest element 1s

pivoted 1n relation to a longitudinal axis of the aircraft in a
state 1n which 1t 1s fixed to the first backrest holder relative
to a state 1n which 1t 1s fixed to the second backrest holder.
In other words, a shifting and turning of the backrest element
1s caused by the backrest element being moved from the first
position 1nto the second position by being released from the
first backrest holder and fixed to the second backrest holder.
Correspondingly, 1n the state 1n which 1t 1s 1nstalled on the
first backrest holder, the backrest element 1s offset and
turned in relation to the longitudinal axis of the aircraft
relative to the state 1n which 1t 1s fixed to the second backrest
holder. Preferably, 1n the 1nstalled state of the passenger seat
arrangement, the backrest element 1s arranged pivoted about
an axis parallel to a vertical axis of the aircraft in the state
in which 1t 1s fixed to the first backrest holder relative to the
state 1n which 1t 1s fixed to the second backrest holder.

In this way, an alignment of the seat unit can be changed.
An alignment or orientation of the seat umit 1s understood in
the present case as meaning a direction 1n which a passenger
sitting on the seat unit 1n an upright position 1s looking. For
example, the backrest area of the backrest element may be
arranged oppositely 1n the state 1n which 1t 1s fixed to the first
backrest holder relative to the state in which 1s fixed to the
second backrest holder.

To be more precise, in the state of the passenger seat
arrangement in which 1s installed 1n the aircraft, the backrest
clement may be pivoted by substantially 90° or 180° 1n
relation to the longitudinal axis of the aircraft in the state in
which it 1s fixed to the first backrest holder relative to the
state 1n which 1t 1s fixed to the second backrest holder. In
particular, 1n the state of the passenger seat arrangement in
which 1t 1s installed in the aircraft, the backrest element may
be arranged pivoted by substantially 90° or 180° about the
axis parallel to the vertical axis of the aircraft 1n the state 1n
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which 1t 1s fixed to the first backrest holder relative to the
state 1n which 1t 1s fixed to the second backrest holder.

Providing a passenger seat arrangement in which a back-
rest element can optionally be fixed to the seat mounting in
the first or second position allows an alignment of the
respective seat units to be configured easily and with
reduced eflort. In this way, the passenger seat arrangement
can be reconfigured even during flight operation of the
aircraft by thght personnel. It does not necessitate the
removal and re-installation of complete banks of seats.

For example, the passenger seat arrangement may be
intended for having its at least one seat unit oriented 1n the
longitudinal direction of the aircrait during landing or take-
ofl of the aircraft. When the aircraft then changes to flight
operation, the present mvention allows the passenger seat
arrangement to be reconfigured during flight operation by
the flight personnel. For example, the at least one seat unit
can thus be aligned during flight operation 1n a direction
counter to the longitudinal direction of the aircrait. In this
way, an aircraft cabin area can be changed over from a
normal seating area during landing or takeofl, 1n which seat
units of banks of seats arranged one behind the other are
aligned in the longitudinal direction of the aircrait, to an
alternatively used seating area, 1n which seat units of banks
of seats arranged one behind the other are arranged oppo-
sitely. The changeover to the alternatively used seating area
allows, for example, a number of passengers sitting opposite
one another to eat together or talk to one another.

In a further development, the backrest element may
comprise at least one first engaging element, which 1is
designed to engage releasably with at least one complemen-
tary second engaging element respectively formed in the
first and the second backrest holder, in order to fix the
backrest element 1n a load-transferring manner in the first or
second position on the seat mounting. In particular, the at
least one {first engaging element may be formed on at least
one connecting strut of the backrest element. Furthermore,
the first and the second backrest holder may be respectively
provided with at least one receiving opeming having the
second engaging element. The receiving openings are pred-
erably provided in such a way that the connecting strut of the
backrest element formed with the first engaging element can
be pushed into it, in order to engage the first engaging
clement with one of the second engaging elements, 1.e., with
the second engaging element of the first backrest holder
and/or with the second engaging element of the second
backrest holder.

In order to allow easy reconfiguring of the passenger seat
arrangement, it comprises a locking mechanism locking the
backrest element to the first and/or the second backrest
holder. The locking mechanism preferably has the eflect that
a load-transferring connection between the backrest element
and the seat mounting 1s either maintained or released.
Correspondingly, the locking mechanism may be designed
to move the first engaging element and/or the second engag-
ing element of the first and/or the second backrest holder
between a locking position, 1n which the first engaging
clement 1s engaged with the second engaging element of the
first or the second backrest holder, and a release position, 1n
which a movement of the first engaging element 1n relation
to the second engaging element of the first and/or the second
backrest holder 1s released.

Use of the locking mechanism means that no tool 1s
required for fixing and releasing the backrest element. It can
in this way be ensured that the passenger seat arrangement
1s reconfigured with particularly reduced eflfort and particu-
larly quickly.
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In a further development, the locking mechanism may
comprise at least one spring umt, which loads the first
engaging element and/or the second engaging element of the
first and/or the second backrest holder 1n the direction of
its/their locking position or release position. Loading the
first or second engaging eclement in the direction of 1ts
locking position allows an undesired release of the load-
transierring connection between the backrest element and
the seat mounting to be prevented, and as a result the
operational reliability of the passenger seat arrangement to
be increased.

The locking mechanism may comprise a blocking mecha-
nism, blocking the first engaging element and/or the second
engaging element of the first and/or the second backrest
holder 1n 1ts/their locking position and/or blocking position.
The blocking mechanism may be movable between a block-
ing position, 1 which a movement of the first engaging
clement and/or the second engaging element of the first
and/or the second backrest holder between its/their locking
position and 1ts release position 1s blocked, and a release
position, 1n which a movement of the first engaging element
and/or the second engaging element of the first and/or the
second backrest holder between its/their locking position
and release position 1s released. Furthermore, the blocking
mechanism may comprise a first spring, loading the block-
ing mechanism in the direction of 1ts blocking position.

In a further development, the first backrest holder may
comprise a first locking bolt, which at least partially forms
the locking mechanism, i1t being possible for the at least one
second engaging element of the first backrest holder to be
arranged on a circumierence of the first locking bolt. The
first locking bolt may be movable in a direction along 1ts
longitudinal direction, 1n order to move the second engaging
clement of the first backrest holder between its locking
position and 1ts release position. In particular, the first
locking bolt may have at least one locking element, prefer-
ably in the form of at least one clearance provided on the first
locking bolt. The at least one locking element 1s preferably
designed to interact with a first blocking element of the
blocking mechanism, in order to block a movement of the
first locking bolt along 1ts longitudinal axis.

Alternatively or additionally, the second backrest holder
may comprise a second locking bolt, which at least partially
forms the locking mechanism, it being possible for the at
least one second engaging element of the second backrest
holder to be arranged on a circumierence of the second
locking bolt. The second locking bolt may be movable 1n a
direction along 1ts longitudinal direction, in order to move
the second engaging element of the second backrest holder
between its locking position and 1ts release position. In
particular, the second locking bolt may have at least one
locking element, preferably in the form of at least one
clearance provided on the second locking bolt. The at least
one locking element of the second locking bolt 1s preferably
designed to interact with a second blocking element of the
blocking mechanism, in order to block a movement of the
second locking bolt along 1ts longitudinal axis.

In a further development, the seat element may be able to
be fixed 1n a releasable and load-transferring manner to the
first backrest holder in a first position or to the second
backrest holder 1n a second position. In this case, in the state
ol the passenger seat arrangement 1n which 1t 1s installed 1n
the aircrait, the seat element may be pivoted about the axis
parallel to the vertical axis of the aircraft 1n a state 1n which
it 1s fixed to the first backrest holder relative to a state 1n
which 1t 1s fixed to the second backrest holder. In particular,
in the state of the passenger seat arrangement in which 1t 1s
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installed 1n the aircraft, the seat element may be pivoted by
substantially 90° or 180° about the axis parallel to the
vertical axis of the aircraft in the state in which 1t 1s nstalled
on the first backrest holder relative to the state 1n which it 1s
installed on the second backrest holder. The passenger seat
arrangement 1s preferably designed in such a way that the
backrest element can be fixed to the first backrest holder in
a state 1n which the seat element i1s fixed to the second
backrest holder, or the backrest element can be fixed to the
second backrest holder 1in a state 1n which the seat element
1s fixed to the first backrest holder.

This configuration allows that the seat element can be
fixed to the seat mounting 1n dependence on the position of
the backrest element. In other words, the alignment of the
seat element can be adapted 1n a way corresponding to the
alignment of the backrest element, which increases comiort
for passengers. Providing and designing the first and second
backrest holders for fixing the seat element to the seat
mounting allows the number of fixing means provided in the
passenger seat arrangement to be reduced, and thus a space-
saving and weight-optimized design of the passenger seat
arrangement to be ensured.

Specifically, the seat element may have at least one third
engaging element, which complements the second engaging
clement and 1s designed to engage releasably with at least
one of the second engaging elements formed 1n the first and
the second backrest holder, 1n order to fix the seat element
in a load-transferring manner in 1ts first or second position
on the seat mounting. The at least one third engaging
clement may be formed on at least one connecting strut of
the seat element, which can be pushed into the at least one
receiving opening of the first or the second backrest holder,
in order to engage the third engaging element with one of the
second engaging elements.

Furthermore, the seat element may have at least one
clearance, 1n particular in the form of a through-opening, 1n
which, 1n an installed state of the backrest element and the
seat element on the seat mounting, the first or second
backrest holder and/or the backrest element, 1n particular the
at least one connecting strut of the backrest element, 1s/are
partly accommodated.

Alternatively, the seat element may be firmly fixed to the
seat mounting. In other words, the passenger seat arrange-
ment may be designed 1n such a way that moving of the
backrest element from the first position into the second
position and vice versa does not require any conversion of
the seat element. Here, the seat element may be provided in
the region of the first backrest holder with at least one first
clearance, in which, in an installed state of the backrest
element on the first backrest holder, the first backrest holder
and/or the backrest element, 1n particular the at least one
connecting strut of the backrest element, 1s/are partly accom-
modated. Furthermore, the seat element may be provided in
the region of the second backrest holder with at least one
second clearance, in which, 1n an installed state of the
backrest element on the second backrest holder, the second
backrest holder and/or the backrest element, i particular the
at least one connecting strut of the backrest element, 1s/are
partly accommodated.

In a further development, the passenger seat arrangement
may comprise at least one armrest element, which can be
fixed 1n a releasable and load-transferring manner to the
backrest element and the seat mounting. This configuration
allows that some of the forces acting on the backrest element
during operation can be transierred by way of the armrest
clement to the seat mounting. Thus, 1n particular a torque
acting on a connecting point between the seat mounting and
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the backrest element can be reduced and a design appropri-
ate for the loading can be achieved.

To be more precise, the armrest element may comprise a
first connecting element, which 1s configured and designed
to engage releasably with a complementary second connect-
ing element attached to the backrest element, in order to fix
the armrest element to the backrest element in a load-
transierring manner. In particular, the first and the second
connecting element may interact and be formed in such a
way that, 1n a state in which they are engaged on one
another, a rotational movement of the armrest element in
relation to the backrest element 1s blocked and a transla-
tional movement of the armrest element 1n relation to the
backrest element 1n the direction of a release position of the
armrest element 1s released, 1n order to release the first
connecting element from the second connecting element. In
other words, a release position of the armrest element 1s
understood 1n the present case as meamng a position in
which the armrest element 1s released from the backrest
clement and the seat mounting. The first and the second
connecting element are preferably provided in such a way
that, in a state in which they are engaged on one another, the
armrest element 1s movable 1n a direction away from the seat
mounting in a state mn which i1t 1s mounted on the seat
mounting, 1n order to assume 1ts release position.

Alternatively or additionally, the armrest element may
comprise a third connecting element, which 1s designed to
engage releasably with a fourth connecting element attached
to the seat mounting, in order to fix the armrest element on
the seat mounting 1n a load-transierring manner. In particu-
lar, the third connecting element and the fourth connecting
clement may, 1n a state 1n which they are engaged on one
another, interact and be formed 1 such a way that a
rotational movement of the armrest element 1n relation to the
seat mounting 1s blocked and a translational movement of
the armrest element in relation to the seat mounting 1n the
direction of the release position of the armrest element 1s
released, 1n order to release the third connecting element
from the fourth connecting element.

Furthermore, the armrest element may comprise a further
blocking mechanism, which may be designed to block a
movement of the armrest element 1n the direction of its
release position, in which the first connecting element 1s
released from the second connecting element and the third
connecting element 1s released from the fourth connecting
element, 1n a state of the armrest element 1n which 1t 1s fixed
to the backrest element and the seat mounting. In other
words, the further blocking mechamism locks the armrest
clement 1n the position in which it 1s fixed to the backrest
clement and the seat mounting. In this way, an undesired
release of the armrest element from the backrest element and
the seat mounting can be prevented.

Alternatively or additionally, the armrest element may
comprise a further spring unit, which, 1n a state 1n which 1t
1s 1nstalled on the backrest element and/or the seat mounting,
loads the armrest element in the direction of its release
position. In this way, the handling of the armrest element can
be made easier for a user when reconfiguring the passenger
seal arrangement.

A passenger seat system comprises at least one passenger
seat arrangement with the aforementioned features. The
passenger seat arrangement can be connected in a load-
transierring manner by way of the supporting frame to a
structure of the aircrait, in particular a seat rail of the aircraft
for anchoring passenger seats 1 a passenger cabin. In a
turther development, the passenger seat arrangement may be
connectable to the structure of the aircraft in front of or
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behind, 1n a longitudinal direction of the aircrait, a further
passenger seat arrangement installed in the aircraft. In

particular, the passenger seat arrangement may be connect-
able to the structure of the aircraft 1n a first position and 1n
a second position 1n the longitudinal direction of the aircraft,
it being possible for a distance between the passenger seat
arrangement and the further passenger seat arrangement to
be greater 1n the second position than 1n the first position of
the passenger seat arrangement. In this way, a distance
between the passenger seat arrangement and a further pas-
senger seat arrangement can be set according to the con-
figuration, and as a result the comiort for passengers can be
increased.

The passenger seat system also comprises a table arrange-
ment, which, 1n a state of the passenger seat arrangement in
which 1t 1s 1nstalled 1n the aircraft, can be connected 1n a
load-transierring manner to the structure of the aircrait, 1n
particular the seat rail, in front of or behind the passenger
seat arrangement 1n the longitudinal direction of the aircratt.
To be more precise, the table arrangement may be designed
to be connectable 1n a load-transferring manner to the
structure of the aircraft between the passenger seat arrange-
ment and the further passenger seat arrangement.

A method for installing a passenger seat system 1n an
aircralt comprises a step of installing a passenger seat
arrangement with the aforementioned features 1n the aircraft
by connecting the supporting frame of the passenger seat
arrangement to a structure of the aircrait in a load-transier-
ring manner. The installation may be performed 1n such a
way that the passenger seat arrangement 1s arranged behind
a Turther passenger seat arrangement 1n a longitudinal direc-
tion of the aircrait. Furthermore, the backrest element 1is
released from the first backrest holder of the seat mounting,
and the backrest element 1s fixed to the second backrest
holder of the seat mounting. Furthermore, the method com-
prises a step of installing in the aircrait a table arrangement
in front of or behind the passenger seat arrangement 1n the
longitudinal direction of the aircraft, in particular, between
the passenger seat arrangement and the further passenger
seat arrangement, by connecting the table arrangement to the
structure of the aircrait in a load-transierring manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred exemplary embodiments of the mvention are
explained 1n more detail below on the basis of the appended
schematic drawings, 1n which

FIG. 1 shows a perspective view of a passenger seat
arrangement 1n a {irst state,

FIG. 2 shows the passenger seat arrangement shown in
FIG. 1 1n a second state,

FIG. 3 shows the passenger seat arrangement shown in
FIGS. 1 and 2 1n a third state,

FIG. 4 shows an enlarged view of a seat mounting and a
backrest element of the passenger seat arrangement,

FIG. 5 shows an enlarged cross-sectional view of the seat
mounting, the backrest element and a seat element of the
passenger seat arrangement,

FIGS. 6 and 7 show the seat element of the passenger seat
arrangement 1 a perspective view and a cross-sectional
View,

FIGS. 8 and 9 show a cross-sectional view of an armrest
clement of the passenger seat arrangement 1n various states,

FIG. 10 shows an enlarged view of the backrest element
of the passenger seat arrangement,

FIGS. 11a-/ show a method for reconfiguring the passen-
ger seat arrangement shown i FIGS. 1 to 10,
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FIGS. 12a-d show a further embodiment of a passenger
seat arrangement and a method for reconfiguring the same,

FIG. 13 shows an enlarged view of a seat element of the
passenger seat arrangement shown 1n FIGS. 12a-d,

FIGS. 14 to 16 show various configurations of the pas-
senger seat arrangement,

FIGS. 17 to 20 show an aircraft cabin area with a
passenger seat arrangement of different configurations,

FIGS. 21a-/ show a passenger seat system and a method
for installing the same, and

FIG. 22 shows a side view of the passenger seat system
shown 1 FIG. 214.

L1l

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

FIGS. 1 to 3 show a passenger seat arrangement 10 1n a
state 1n which 1t 1s installed 1n a passenger cabin of an
aircraft, which forms a row of seats in the passenger cabin.
The passenger seat arrangement 10 1s arranged between
further rows of seats in the passenger cabin that are not
shown here. The passenger seat arrangement 10 comprises
three seat units 12, which are arranged next to one another
and respectively form a seat for a passenger.

The seat units 12 respectively comprise a backrest ele-
ment 14 and a seat element 16. To be more precise, the
backrest element 14 comprises a headrest 18 and a backrest
areca 20 and 1s preferably pivotable 1n relation to the seat
clement 16 between an upright position and a reclined
position. For this purpose, the backrest element 14 may have
a pivoting mechanism that 1s not shown here, whereby the
backrest element 14 can be at least partly pivotable in
relation to the seat element 16. The seat element 16 com-
prises a seat area 22 for receiving a passenger. Furthermore,
the passenger seat arrangement comprises multiple armrest
clements 24, each seat umit 12 being assigned two armrest
clements 24. In the exemplary embodiment shown here, the
passenger seat arrangement 10 comprises four armrest ele-
ments 24, armrest elements 24 that are arranged between the
seat units 12 being respectively assigned to two seat units
12.

The passenger seat arrangement 10 also comprises a
supporting frame 26, which carries the seat units 12 and 1s
connected by way of two supporting feet 28 1n a load-
transierring manner to a seat rail of the aircraft that 1s not
shown here. The supporting frame 26 comprises three seat
mountings 30, which are respectively assigned to a seat umit
12 and are designed to fix the latter to the supporting frame
26 1n a load-transferring manner.

The construction of the passenger seat arrangement 10 1s
specified more precisely hereafter with reference to one of
the three seat units 12 and one of the three seat mountings
30. The other seat units 12 and the other seat mountings 30
are formed 1 a way corresponding to the seat unit 12 and
seat mounting 30 described below.

The seat mounting 30 comprises a first backrest holder 32,
to which the backrest element 14 of the seat unit 12 can be
fixed 1n a releasable and load-transierring manner 1n a first
position on the seat mounting 30. A backrest element 32
fixed 1n this first position 1s shown in FIG. 2. Furthermore,
the seat mounting 30 comprises a second backrest holder 34,
to which the backrest element 14 can be fixed 1n a releasable
and load-transferring manner in a second position on the seat
mounting 30, as shown i FIG. 3.

The backrest element 14 i1s pivoted in relation to a
longitudinal axis of the aircraft 1n a state in which 1t 1s fixed
to the first backrest holder 32 relative to a state in which 1t
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1s fixed to the second backrest holder 34. Specifically, the
backrest element 14 1s pivoted by 180° about an axis parallel
to a vertical axis of the aircrait in the state 1n which 1t 1s fixed
to the first backrest holder 32 relative to the state 1n which
it 1s fixed to the second backrest holder 34. In an alternative
embodiment, the backrest element 14 may be pivoted by
substantially 90° about the axis parallel to the vertical axis
of the aircraft in the state 1n which 1t 1s fixed to the first
backrest holder 32 relative to the state 1n which 1t 1s fixed to
the second backrest holder 34.

To provide a releasable and load-transierring connection
between the backrest element 14 and the seat mounting 30,
the backrest element 14 comprises three first engaging
clements 36, as shown 1n FIGS. 1 and 10. The engaging
clements 36 are designed to engage releasably with second
engaging elements 38 complementary thereto and respec-
tively formed 1n the first and the second backrest holder 32,
34, as shown 1n FIG. 5, 1n order to fix the backrest element
14 in a load-transferring manner in the first or second
position on the seat mounting 30. In other words, both the
first backrest holder 32 and the second backrest holder 34
respectively comprise three second engaging elements 38
that are complementary to the first engaging elements 36.
The first engaging elements 36 are respectively formed on a
connecting strut 40 of the backrest element 14. As shown 1n
FIG. 5, the first engaging elements 36 have multiple engag-
ing teeth, which are arranged one above the other, extend
over a width of the respective connecting strut 40 and can be
brought into engagement with engaging teeth of the second
engaging clements 38 that are complementary thereto.

FIG. 4 shows an enlarged view of the seat mounting 30,
in which a housing of the seat mounting 30 1s shown as
transparent. As shown 1n FIG. 4, the first and the second
backrest holder 32, 34 are respectively provided with three
receiving openings 42, 44, i which a second engaging
clement 38 1s respectively arranged. The receiving openings
42, 44 are formed 1n such a way that a connecting strut 40
of the backrest element 14 that 1s formed with the first
engaging element 36 can be pushed into them, in order to
engage the first engaging clements 36 with the second
engaging elements 38 of the first backrest holder 32 or of the
second backrest holder 34.

The passenger seat arrangement 10 also comprises a
locking mechanism 46 locking the backrest element 14 to
the first or the second backrest holder 32, 34. The locking
mechanism 46 has the eflect that a load-transferring con-
nection between the backrest element 14 and the seat
mounting 30 is either maintained or released. To be more
precise, the locking mechanism 46 1s designed to move the
second engaging clements 38 of the first and the second
backrest holder 32, 34 between a locking position, 1n which
the second engaging elements 38 of the first and the second
backrest holder 32, 34 can be engaged with the first engag-
ing elements 36, and a release position, in which a move-
ment of the first engaging elements 36 in relation to the
second engaging elements 38 of the first and the second
backrest holder 32, 34 1s released.

The first backrest holder 32 has a first locking bolt 48,
which 1s movably mounted in the seat mounting 30 and
forms part of the locking mechanism 46. On the first locking
bolt 48, the second engaging elements 38 of the first backrest
holder 32 are provided in the form of annular discs which
enclose the first locking bolt 48 and are arranged at regular
intervals thereon in the longitudinal direction of the first
locking bolt 48. The multiple engaging teeth of the second
engaging elements 38 are formed on a lateral surface of the
annular discs. As indicated by the arrow A 1n FI1G. 4, the first
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locking bolt 48 1s movable along its longitudinal direction,
1.€., along a transverse direction of the aircraft, in order to
move the second engaging elements 38 of the first backrest
holder 32 between their locking position and release posi-
tion.

The locking mechanism 46 also comprises a first blocking,
clement 50, which blocks the second engaging elements 38
of the first backrest holder 32 in their locking position and
blocking position and forms part of a blocking mechanism.
The first blocking element 50 1s movable between a blocking
position, in which a movement of the second engaging
clements 38 of the first backrest holder 32 between their
locking position and release position 1s blocked, and a
release position, 1n which a movement of the second engag-
ing elements 38 of the first backrest holder 32 between their
locking position and release position 1s released, as indicated
by the arrow B 1n FIG. 4. For this purpose, the first locking
bolt 48 comprises two locking elements 1n the form of
clearances 32 on a lateral surface of the first connecting bolt
48 that are spaced apart from one another 1n the longitudinal
direction of the first connecting bolt 48. Correspondingly,
the first blocking element 50 has a locking pin that can be
brought mto engagement with the clearances 52, 1n order, in
its blocking position, to block the first connecting bolt 48,
and consequently the second engaging elements 38 of the
first backrest holder 32 that are arranged thereon, 1n their
locking position or release position. The first blocking
clement 50 also comprises a first spring, loading the first
blocking element 50 1n the direction of 1ts blocking position.

Correspondingly, the second backrest holder 34 has a
second locking bolt 54, which 1s movably mounted 1n the
seat mounting 30 and forms a further part of the locking
mechanism 46. On the second locking bolt 34, the second
engaging elements 38 of the second backrest holder 34 are
provided in the form of annular discs which enclose the
second locking bolt 54 and are arranged at regular intervals
thereon in the longitudinal direction of the second locking
bolt 54. The multiple engaging teeth of the second engaging
clements 38 are formed on a lateral surface of the annular
discs. As indicated by the arrow C in FIG. 4, the second
locking bolt 54 1s movable along its longitudinal direction,
in order to move the second engaging elements 38 of the
second backrest holder 34 between their locking position
and release position.

The locking mechanism 46 also comprises a second
blocking element 356, which blocks the second engaging
clements 38 of the second backrest holder 34 in their locking
position and blocking position and forms a turther part of the
blocking mechanism. The second blocking element 356 1s
movable between a blocking position, 1n which a movement
of the second engaging elements 38 of the second backrest
holder 34 between their locking position and release position
1s blocked, and a release position, 1n which a movement of
the second engaging elements 38 of the second backrest
holder 34 between their locking position and release position
1s released, as indicated by the arrow D 1n FIG. 4. For this
purpose, the second locking bolt 54 1s formed in a way
corresponding to the first locking bolt 48 and the second

blocking element 56 1s formed 1n a way corresponding to the
first blocking element 50.

In a further development, the locking mechanism 46 may
comprise at least one spring unit, which loads the first and
the second locking bolt 48, 54, and consequently the second
engaging elements 38 of the first and the second backrest
holder 32, 34 that are arranged thereon, 1n the direction of
their locking position.
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As shown 1n FIGS. 1 and 5, the seat element 16 can be
fixed 1n a releasable and load-transferring manner 1n a first
position on the first backrest holder 32 or 1n a second
position on the second backrest holder 34. The seat element
16 1s, 1n this case, arranged pivoted by 180° about the axis
parallel to the vertical axis of the aircraft 1n a state 1n which
it 1s fixed to the first backrest holder 32 relative to a state 1n
which 1t 1s fixed to the second backrest holder 34. Alterna-
tively, the seat element 16 may be arranged pivoted by 90°
about the axis parallel to the vertical axis of the aircraft 1n
the state 1n which 1t 1s installed on the first backrest holder
32 relative to the state in which 1t 1s 1nstalled on the second
backrest holder 34.

The seat element 16 has three third engaging elements 58,
which complement the second engaging elements 38 and are
designed to engage 1n a releasable and load-transferring
manner with the second engaging elements 38 of the first or
second backrest holder 32, 34, in order to fix the seat
clement 16 1n a load-transferring manner 1n 1ts first or second
position on the seat mounting 30. The third engaging ele-
ments 58 are respectively formed on one of three connecting,
struts 60 of the seat element 16. The connecting struts 60 are
arranged on an underside of the seat element 16, opposite
from the seat area 22, in a peripheral region of the seat
clement 16. To be more precise, the connecting struts 60 are
formed 1 such a way that they can be pushed into the
corresponding recerving openmings 42, 44 of the first and the
second backrest holder 32, 34, in order to engage the third
engaging clements 38 with the second engaging elements 38
of the first or the second backrest holder 32, 34.

In a peripheral region of the seat element 16 arranged
opposite from the connecting struts 60, said seat element 1s
provided with at least three clearances 62 in the form of
through-openings 62. In an installed state of the backrest
clement 14 and the seat element 16 on the seat mounting 30,
the connecting struts 40 of the backrest element 14 are at
least partly accommodated 1n the through-openings 62 of the
seat element 16, as shown in FIG. 5.

The configuration of the armrest elements 24 1s specified
more precisely herealter with reference to FIGS. 8 to 10. The
armrest elements 24 are configured and designed in such a
way as to be fixed in a releasable and load-transterring
manner both to the backrest element 14 and to the seat
mounting 30. To be more precise, each of the armrest
clements 24 comprises a first connecting element 64, which
1s designed to engage releasably with a complementary
second connecting element 66 attached to the backrest
element 14, 1n order to fix the armrest element 24 on the
backrest element 1n a load-transferring manner. As shown in
FIG. 10, the second connecting element 66 takes the form of
a fillet or shaped block with a T-shaped cross-sectional form,
which can engage with the first connecting element 64 in the
form of a T-shaped groove complementary thereto, 1.e., a
groove with a cross-sectionally T-shaped clearance. The
second connecting element 66 1s attached to an armrest
holder 68 of the backrest element 14. In a state 1n which they
are engaged on one another, the first connecting element 64
and the second connecting element 66 interact 1n such a way
that a rotational movement of the armrest elements 24 in
relation to the backrest element 14 1s blocked and a trans-
lational movement of the armrest elements 24 1n relation to
the backrest element 14 1n the direction of a release position
of the armrest element 24 1s released. By moving the armrest
clement 24 1n the direction of 1ts release position, the first
locking element 64 and the second locking element 66 are
released from one another. The direction of the release
position 1s mndicated 1n FIG. 8 by the arrows E. In the present
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case, 1n a state of the first and the second connecting element
64, 66 1n which they are engaged 1n one another, the armrest
clement 24 1s movable 1 a direction away from the seat
mounting 30, 1n order to arrive 1n 1ts release position.

The armrest element 24 also comprises a third connecting
clement 69, which 1s designed to engage releasably with a
fourth connecting element 70 attached to the seat mounting,
in order to {ix the armrest element 24 on the seat mounting
30 1n a load-transferring manner. In a state 1n which they are
engaged on one another, the third connecting element 69 and
the fourth connecting element 70 1nteract in such a way that
a rotational movement of the armrest element 24 1n relation
to the seat mounting 30 1s blocked and a translational
movement of the armrest element 24 1n relation to the seat
mounting 30 1n the direction of the release position of the
armrest element 24 1s released. By moving the armrest
clement 24 1n the direction of 1ts release position, a release
of the third connecting element 69 from the fourth connect-
ing element 70 takes place. Specifically, the third connecting
clement 69 1s provided 1n the form of two connecting bolts,
which can be pushed into recerving openings which are
complementary thereto, are formed 1n an armrest support 72
of the seat mounting 30 and form the fourth connecting
clement 70.

The armrest element 24 also comprises a further blocking
mechanism 74, which blocks a movement of the armrest
clement 24 in the direction of its release position 1n a state
of the armrest element 24 1n which it 1s fixed to the backrest
clement 14 and the seat mounting 30. In other words, the
turther blocking mechamism 74 locks the armrest element 24
in the position fixed to the backrest element 14 and the seat
mounting 30. Furthermore, the armrest element 24 com-
prises a further spring unit 76 which, in a state 1n which 1t
1s installed on the backrest element 14 and the seat mounting
30, loads the armrest element 24 in the direction of its
release position. The further spring unit 76 1s formed by
spiral springs enclosing the connecting bolts of the third
connecting element 69.

A method for reconfiguring the passenger seat arrange-
ment 10 1s specified hereatter with reference to FIGS. 11a to
11/. This 1s based on one of the three seat units 12 by way
of example. FIG. 11a shows the passenger seat arrangement
10 1n a first state, in which the individual seat units 12 are
respectively oriented in the longitudinal direction of the
aircraft. The backrest and armrest elements 14, 24 are firmly
connected to the respective seat mounting 30. In a first step,
as shown 1n FIGS. 1156 and 11c¢, a release of the armrest
clements 24 assigned to the seat unit 30 takes place. For this
purpose, for each armrest element 24 to be released, 1n each
case the further blocking mechanism 74 1s actuated, 1n order
to release the locking of the armrest element 24 1n its
position fixed to the seat mounting 30, and thus release a
movement of the armrest element 24 1n the direction of its
release position. Correspondingly, 1n the step shown 1n FIG.
11d, a movement of the armrest elements 24 into the
respective release position takes place, 1n order to release
them from the backrest element 14 and the seat mounting 30.

Then, the first and the second blocking element 50, 56 are
moved out of their blocking position 1n the direction of their
release position, as shown 1n FIG. 11e, so that a locking of
the first and the second connecting bolt 48, 54 1s released. In
FIG. 11e, the seat element 16 1s not shown for reasons of
overall clarity. Correspondingly, 1n a next step, a movement
of the first and the second locking bolt 48, 54 1n the direction
of their release position takes place, 1n order to release the
load-transierring connection between the second engaging

elements 38 of the first backrest holder 32 and the first
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engaging elements 36 of the backrest element 14 and also
between the second engaging elements 38 of the second
backrest holder 34 and the third engaging elements 58 of the
seat element 16.

In a further step, a movement of the backrest element 14
in a direction away from the seat mounting 30 takes place,
so that the connecting struts 40 of the backrest element 14
that have the first engaging elements 36 are drawn out from
the recerving openings 42 of the first backrest holder 32 and
the through-opening 62 of the seat element 16, as shown in
FIG. 11f. Then, the seat element 16 1s moved 1n the direction
away from the seat mounting 30, so that the third engaging
clements 38 of the seat element 16 are drawn out from the
receiving openings 44 of the second backrest holder, as
shown 1n FIG. 11g. The seat element 16 1s turned by 180°
about the axis parallel to the vertical axis of the aircrait and
fixed to the first backrest holder 32, by the third engaging
clements 58 being pushed into the receiving openings 42 of
the first backrest holder 32, as shown i1n FIGS. 11/ and 11i.

In a next-following step, the backrest element 14 1s turned
by 180° about the axis parallel to the vertical axis of the
aircrait and fixed to the second backrest holder 32 of the seat
mounting 30, as shown 1n FIGS. 11; and 11;. This takes place
by the connecting struts 40 of the backrest element 14 being,
pushed by way of the through-openings 62 of the seat
clement 16 into the receiving openings 44 of the second
backrest holder 34. In order to engage the second engaging,
clements 38 respectively with the first engaging elements 36
of the backrest element 14 and the third engaging elements
58 of the seat element 16, the first and the second locking
bolt 48, 54 are moved 1n the direction of their locking
position and blocked 1n this position by means of the first
and the second blocking element 50, 36. This step 1is
illustrated in FIG. 114, which shows an enlarged view of the
seat mounting 30, the seat element 16 not being shown for
reasons of overall clarity. Finally, a fixing of the armrest
clements 24 to the seat mounting 30 and the backrest
clement 24, as shown 1n FIG. 11/, and a blocking of the same
in this position by means of the further blocking mechanism
74 take place.

FIGS. 12a to 13 show a further embodiment of the
passenger seat arrangement 10, 1n which a repositioning of
the backrest element 14 from the first into the second
position and vice versa does not require any conversion of
the seat element 16. For this purpose, the seat element 16 1s
provided 1n the region of the backrest holder 32 with three
first clearances 78 1n the form of through-openings, by way
of which the connecting struts 40 of the backrest element 14
can be pushed into the receiving openings 42 of the first
backrest holder 32. In other words, 1n an installed state of the
backrest element 14 on the first backrest holder 32, the
connecting struts 40 of the backrest element 14 are partly
accommodated in the first clearances 78 of the seat element
16. Furthermore, the seat element 16 1s provided in the
region ol the second backrest holder 34 with three second
clearances 80 1n the form of through-openings, by way of
which the connecting struts 40 of the backrest element 14
can be pushed into the receiving openmings 44 of the second
backrest holder 34. In other words, 1n an 1nstalled state of the
backrest element 14 on the second backrest holder 34, the
connecting struts 40 of the backrest element 14 are partly
accommodated 1n the second clearances 80 of the seat
clement 16.

The seat element 16 also comprises multiple closure tlaps
82, see FIG. 13, which are respectively arranged in an
opening of the multiple first or second clearances 78, 80 1n
the region of the seat area 22 of the seat element 16. The
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closure flaps 82 are movable between a closure position, 1n
which the respective opening of the first or second clearance
78, 80 1s closed, and a release position, 1 which the
respective opening of the first or second clearance 78, 80 1s
released.

A method for reconfiguring the passenger seat arrange-
ment 10 of the second embodiment 1s specified hereafter
with reference to FIGS. 12a to 124d. In a first step, a release
and movement of the armrest elements 24 1nto their release
position and a release of the backrest element 14 from the
first backrest holder 32 take place 1n a way corresponding to
the method shown 1n FIGS. 114 to 11/. Then, the backrest

clement 14 1s pivoted by 180° about the axis parallel to the
vertical axis of the aircraft and fixed to the second backrest
holder 34 1n the second position. For this purpose the
connecting struts 40 of the backrest element 14 are pushed
by way of the second clearances 80 of the seat element 16
into the receiving openings 44 of the second backrest holder
34. In a further step, the first engaging elements 36 of the
backrest element 14 that are formed on the connecting strut
40 are engaged with the second engaging elements 38 that
are provided 1n the receiving openings 44 of the second
backrest holder 34, 1n order to connect the backrest element
14 to the seat mounting 30 1n a load-transferring manner.
Finally, a fixing of the armrest elements 24 to the seat
mounting 30 takes place.

FIGS. 14 to 16 show various configurations of the pas-
senger seat arrangement 10, 1n which the individual seat
unmts 12 have different alignments with reference to the
longitudinal direction of the aircratt.

FIGS. 17 to 20 show an aircrait cabin area of difierent
configurations respectively 1n a perspective view and a plan
view. The aircraft cabin area comprises the passenger seat
arrangement 10 according to the mvention, which 1s fixed
between two further passenger seat arrangements 84 1n the
aircraft cabin 1n the longitudinal direction of the aircrait.
Depending on the configuration, the seat units 12 of the
passenger seat arrangement 10 have different alignments
with respect to the longitudinal direction of the aircraft.
Specifically, FIGS. 17 and 18 show a first configuration of
the aircrait cabin area in which the individual seat units of
the passenger seat arrangement 10 and the further passenger
seat arrangement 84 arranged one behind the other are
respectively aligned i1n the longitudinal direction of the
aircraft. The seat units 12 of the passenger seat arrangement
10, in this case, form a normal seating area, which 1s
preferably set up during landing and takeofl of the aircraft.
A second configuration of the aircraft cabin area, 1n which
the seat units 12 of the passenger seat arrangement 10 are
aligned counter to the longitudinal direction of the aircraft,
1s shown 1 FIGS. 19 to 20. In this way, an alternatively used
seating area, 1n which passengers sit opposite one another 1n
the aircrait cabin, 1s formed. The configuration of the
passenger seat arrangement 10 allows that a conversion from
the first to the second configuration of the aircrait cabin area
can be performed during flight operation of the aircrait by
flight personnel.

FIGS. 21a to 21/ show a method for installing a passen-
ger seat system. The passenger seat system comprises the
passenger seat arrangement 10 according to the invention,
which can be connected 1n a load-transierring manner by
way of the supporting frame 26 to a seat rail 86 1n a
passenger cabin of the aircrait. The passenger seat system
also comprises a table arrangement 88, which, 1n an installed
state of the passenger seat arrangement 10, can be connected
in a load-transferring manner to the seat rail 86 of the aircratt
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in front of the passenger seat arrangement 10 1n a longitu-
dinal direction of the aircraft.

In a first step, the passenger seat arrangement 10 accord-
ing to the mvention 1s installed i a first position behind a
turther passenger seat arrangement 84, in the longitudinal
direction of the aircraft, and in front of a monument 90

arranged 1n the passenger cabin. This takes place by con-
necting the supporting frame 26 of the passenger seat
arrangement 10 to the seat rail 86 1n a load-transferring
manner. The passenger seat arrangement 10 has a first
configuration, 1n which the seat units 12 are aligned 1n the
longitudinal direction of the aircrait. This state of the
passenger seat arrangement 10 1s preferably set up during
landing and takeofl of the aircraft.

In a further step, a release of the load-transferring con-
nection between the passenger seat arrangement 10 and the
seat rail 86 takes place. Then, the passenger seat arrange-
ment 10 1s displaced in the longitudinal direction of the
aircrait nto a second position and once again connected 1n
a load-transferring manner to the seat rail 86, as shown 1n
FIGS. 24a and 24b. A distance between the passenger seat
arrangement 10 and the further passenger seat arrangement
84 15 greater 1n the second position than 1n the first position.
Correspondingly, a distance between the passenger seat
arrangement 10 and the monument 90 1s less 1n the second
position than in the first position.

As shown 1n FIGS. 21¢ to 21e, the individual seat units 12
ol the passenger seat arrangement 10 are then reconfigured,
so that each of the seat umits 12 of the passenger seat
arrangement 10 are aligned counter to the longitudinal
direction of the aircraft. The conversion of the individual
seat units 12 takes place 1n a way corresponding to the
method shown 1n FIGS. 11q to 11/. In particular, for each
seat unit 12 of the passenger seat arrangement 10, the
backrest element 14 1s released from the first backrest holder
32 and 1s fixed to the second backrest holder 34 of the seat
mounting 30. In this way, a configuration of the passenger
seat arrangement 1n which the individual seat units 12 of the
passenger seat arrangement 10 are arranged opposite the seat
units of the further passenger seat arrangement 84 1s set up.

In a next step, the table arrangement 88 i1s 1nstalled
between the passenger seat arrangement 10 and the further
passenger seat arrangement 84 in the aircrait. This takes
place by connecting the table arrangement 88 to the seat rail
86 of the aircrait 1n a load-transferring manner, as shown 1n
FIGS. 21f to 21g. The table arrangement 88 comprises a
folding table 92, which comprises a base plate 94 with two
wing plates 96 pivotably arranged at opposite ends of the
base plateable 94. In a folded-away state of the table 92, the
wing plates 96 are arranged adjacent to one another on the
base plate 94 and form a surface of the table 92, as illustrated
in FI1G. 21¢. In order to transier the table 92 into a folded-out
state, the wing plates 96 are pivoted into a folded-out
position, so that they are arranged flush with the base plate
94 and together with 1t form a surface of the table 92, as
shown 1n FIG. 21%. The passenger seat system described
here allows that the previously described method steps can
also be carried out during tlight operation of the aircrait by
the flight personnel.

FIG. 22 shows a side view of the arrangement of the
passenger seat system shown in FIG. 21/4. In 1t, dimensions
of the mdividual components of the passenger seat system
and their distances from one another are illustrated. The
values shown therein for the dimensions and distances
represent a minimum amount, 1.e., are lower threshold
values.
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A connecting point between the seat area and the backrest
area of the seat units respectively serves as reference points
98, 100 of the passenger seat arrangement 10 and the further
passenger seat arrangement 84. As shown in FIG. 25, a
distance in the longitudinal direction of the aircrait between
the reference point 98 of the passenger seat arrangement 10
and the reference point 100 of the further passenger seat
arrangement 84 1s at least 33", The table arrangement 88 1s
mirror-symmetrical to a plane of symmetry parallel to the
vertical axis and transverse axis ol the aircraft. In the
longitudinal direction of the aircrait, the table arrangement
88 15 arranged midway between the reference point 98 of the
passenger seat arrangement 10 and the reference point 100
of the further passenger seat arrangement 84. Consequently,
a distance 1n the longitudinal direction of the aircraft
between the plane of symmetry of the table arrangement and
the reference point 98 of the passenger seat arrangement 10
or the reference point 100 of the further passenger seat
arrangement 84 1s at least 26.5". In a folded-out state of the
table 92, 1ts surface extends 1n the longitudinal direction of
the aircraft at least over 18", the base plate 94 of the table
92 extending in the longitudinal direction of the aircrait at
least over 9".

While at least one exemplary embodiment of the present
invention(s) 1s disclosed herein, 1t should be understood that
modifications, substitutions and alternatives may be appar-
ent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure 1s intended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, in this disclo-
sure, the terms “comprise” or “comprising” do not exclude
other elements or steps, the terms “a” or “one” do not
exclude a plural number, and the term “or” means either or
both. Furthermore, characteristics or steps which have been
described may also be used in combination with other
characteristics or steps and 1n any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which 1t claims benefit or priority.

The mvention claimed 1s:

1. A passenger seat arrangement for installation in an
aircralt, comprising:

at least one seat umit with a backrest element and a seat
element;

a supporting frame, which carries the at least one seat unit
and comprises at least one seat mounting, which has a
first backrest holder, to which the backrest element can
be fixed 1n a releasable and load-transierring manner in
a first position on the seat mounting, and a second
backrest holder, to which the backrest element can be
fixed 1n a releasable and load-transferring manner 1n a
second position on the seat mounting, wherein the
backrest element comprises at least one first engaging
clement, which 1s configured to engage releasably with
at least one complementary second engaging element
formed 1n the first and the second backrest holder, 1n
order to {ix the backrest element in a load transterring
manner 1n the first or second position on the seat
mounting, wherein the at least one first engaging ele-
ment 1s formed on at least one connecting strut of the
backrest element and the first and the second backrest
holder are respectively provided with at least one
receiving opening having the second engaging element,
into which the connecting strut formed with the first
engaging element can be pushed, 1n order to engage the
first engaging element with one of the second engaging
elements; and
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a locking mechanism, which locks the backrest element to
at least one of the first or the second backrest holder and
1s configured to move at least one of the first engaging
clement or the second engaging element of at least one
of the first or the second backrest holder between a
locking position, in which the first engaging element 1s
engaged with the second engaging element of the first
or the second backrest holder, and a release position, 1n
which a movement of the first engaging element in
relation to the second engaging element of at least one
of the first or the second backrest holder 1s released.,

wherein, 1n a state of the passenger seat arrangement 1n
which 1t 1s installed 1in the aircraft, the backrest element
1s pivoted in relation to a longitudinal axis of the
aircralt 1in a state 1n which 1t 1s fixed to the first backrest
holder relative to a state 1n which 1t 1s fixed to the
second backrest holder, and

wherein the first backrest holder comprises at least one of
a first locking bolt or the second backrest holder
comprises a second locking bolt, which forms the
locking mechanism, wherein the at least one second
engaging element 1s arranged on a circumierence of at
least one of the first or the second locking bolt, and
wherein at least one of the first or the second locking
bolt 1s movable in a direction along a longitudinal
direction of the first or the second locking bolt, in order
to move the second engaging element of at least one of
the first or the second backrest holder between the
locking position and release position of the first or the
second backrest holder.

2. The passenger seat arrangement according to claim 1,
in which, 1n the state of the passenger seat arrangement 1n
which the passenger seat arrangement 1s 1nstalled in the
aircraft, the backrest element 1s pivoted by substantially 90°
or 180° 1n relation to the longitudinal axis of the aircraft in
the state 1n which the backrest element 1s fixed to the first
backrest holder relative to the state in which the backrest
clement 1s fixed to the second backrest holder.

3. The passenger seat arrangement according to claim 1,
in which the locking mechanism comprises:

at least one spring unit, which loads at least one of the first
engaging element or the second engaging element of at
least one of the first or the second backrest holder 1n a
direction of the locking position or release position of
the second backrest holder.

4. The passenger seat arrangement according to claim 1,

in which the locking mechanism comprises:

a blocking mechanism, which blocks at least one of the
first engaging element or the second engaging element
of at least one of the first or the second backrest holder
in at least one of the locking position or a blocking
position of the first or second backrest holder and 1s
movable between the blocking position, in which a
movement of at least one of the first engaging element
or the second engaging element of at least one of the
first or the second backrest holder between the locking
position and a release position of the first or the second
backrest holder 1s blocked, and the release position, 1n
which a movement of at least one of the first engaging
clement or the second engaging element of at least one
of the first or the second backrest holder between the
locking position and release position of the first or the
second backrest holder 1s released.

5. The passenger seat arrangement according to claim 1,
in which the seat element 1s fixed to the seat mounting and
1s provided 1n a region of the first backrest holder with at
least one first clearance, 1n which, 1n an installed state of the
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backrest element on the first backrest holder, at least one of
the first backrest holder or the backrest element, 1s partly
accommodated, and 1s provided in the region of the second
backrest holder with at least one second clearance, 1n which,
in an installed state of the backrest element on the second
backrest holder, at least one of the second backrest holder or
the backrest element, 1s partly accommodated.

6. The passenger seat arrangement according to claim 1,
further comprising at least one armrest element, configured
to be fixed 1n a releasable and load transferring manner to the
backrest element and the seat mounting.

7. The passenger seat arrangement according to claim 6,
in which the armrest element comprises:

a {irst connecting element, which 1s configured to engage
releasably with a complementary second connecting
element attached to the backrest element, 1n order to fix
the armrest element to the backrest element 1n a load-
transierring manner, wherein, the first connecting ele-
ment and the second connecting element interact in a
state 1n which they are engaged on one another 1n such
a way that a rotational movement of the armrest ele-
ment 1n relation to the backrest element 1s blocked and
a translational movement of the armrest element 1n
relation to the backrest element 1n the direction of a
release position of the armrest element is released, 1n
order to release the first connecting element from the
second connecting element.

8. The passenger seat arrangement according to claim 6,

in which the armrest element comprises at least one of:

a third connecting element, which 1s configured to engage
releasably with a fourth connecting element attached to
the seat mounting, 1n order to fix the armrest element on
the seat mounting i a load-transierring manner,
wherein, the third connecting element and the fourth
connecting element interact 1n a state in which they are
engaged on one another in such a way that a rotational
movement of the armrest element 1n relation to the seat
mounting 1s blocked and a translational movement of
the armrest element 1n relation to the seat mounting in
the direction of the release position of the armrest
element 1s released, 1n order to release the third con-
necting element from the fourth connecting element; or

a further blocking mechanism, which 1s configured to
block a movement of the armrest element 1n a direction
of a release position 1n a state of the armrest element 1n
which it 1s fixed to the backrest element and the seat
mounting.

9. A passenger seat arrangement for installation i an

aircraft, comprising:

at least one seat unit with a backrest element and a seat
element; and

a supporting frame, which carries the at least one seat unit
and comprises at least one seat mounting, which has a
first backrest holder, to which the backrest element can
be fixed 1n a releasable and load-transterring manner 1n
a first position on the seat mounting, and a second
backrest holder, to which the backrest element can be
fixed 1n a releasable and load-transferring manner in a
second position on the seat mounting,

wherein, 1in a state of the passenger seat arrangement 1n
which 1t 1s 1nstalled 1n the aircraft, the backrest element
1s pivoted in relation to a longitudinal axis of the
aircrait in a state 1n which 1t 1s fixed to the first backrest
holder relative to a state 1n which it 1s fixed to the
second backrest holder, and

wherein the seat element can be fixed 1n a releasable and
load-transferring manner to the first backrest holder 1n
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a first position or to the second backrest holder 1n a
second position, wherein, in the state of the passenger
seat arrangement 1n which 1t 1s installed 1n the aircratt,
the seat element 1s pivoted about an axis parallel to a
vertical axis of the aircrait in a state 1n which 1t 1s fixed
to the first backrest holder relative to a state 1n which
it 1s fixed to the second backrest holder, and wherein,
the backrest element can be fixed to the first backrest
holder 1n a state 1n which the seat element 1s fixed to the
second backrest holder, or the backrest element can be
fixed to the second backrest holder 1n a state 1n which

the seat element 1s fixed to the first backrest holder.
10. The passenger seat arrangement according to claim 9,
in which, 1n the state of the passenger seat arrangement 1n
which the passenger seat arrangement i1s installed in the
aircraft, the seat element 1s pivoted by substantially 90° or
180° about the axis parallel to the vertical axis of the aircraft
in the state 1n which the seat element 1s installed on the first

backrest holder relative to the state in which the seat element
1s installed on the second backrest holder.

11. The passenger seat arrangement according to claim 9,
in which the seat element has at least one third engaging
clement, which complements the second engaging element
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and 1s configured to engage releasably with at least one of 35

the second engaging elements formed 1n the first and the
second backrest holder, in order to fix the seat element 1n a
load-transierring manner 1n the first or second position of the
seat element on the seat mounting, wherein the at least one
third engaging element 1s formed on at least one connecting,
strut of the seat element, which 1s configured to be pushed
into an at least one receiving opening of the first or the
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second backrest holder, 1n order to engage the third engaging
clement with one of the second engaging elements.

12. The passenger seat arrangement according to claim
11, in which the seat element has at least one clearance, 1n
which, 1n an installed state of the backrest element and the
seat element on the seat mounting, the at least one connect-
ing strut of the backrest element, 1s partly accommodated.

13. The passenger seat arrangement according to claim
11, 1n which the seat element 1s fixed to the seat mounting
and 1s provided 1n a region of the first backrest holder with
at least one first clearance, in which, 1in an installed state of
the backrest element on the first backrest holder, the at least
one connecting strut of the backrest element 1s partly accom-
modated 1n the first clearance in the installed state of the
backrest element on the first backrest holder and 1s provided
in the region of the second backrest holder with at least one
second clearance, in which, in an installed state of the
backrest element on the second backrest holder, the at least
one connecting strut of the backrest element 1s partly accom-
modated 1n the second clearance 1n the mstalled stated of the
backrest element on the second backrest holder.

14. The passenger seat arrangement according to claim 9,
in which the seat element has at least one clearance, in
which, 1n an installed state of the backrest element and the
seat element on the seat mounting, the first or second
backrest holder are partly accommodated.

15. The passenger seat arrangement according to claim 9,
in which the seat element has at least one clearance, 1n
which, 1n an installed state of the backrest element and the
seat element on the seat mounting, the backrest element 1s
partly accommodated.
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